Assessing vascular senescence in zebrafish.
Zebrafish, a diurnal vertebrate characterized by gradual senescence, is an excellent model for studying age-dependent diseases, such as neurodegenerative diseases. Cerebral amyloid angiopathy (CAA) caused by amyloid β (Aβ) deposition around brain microvessels is a human neurovascular degenerative disease that is characterized by an early onset of recurrent stroke episodes, vascular brain degenerative changes, and moderate to severe clinical presentations. Recently, by using the zebrafish model, we investigated whether Aβ peptides cause endothelial cells to enter senescence at an early stage of vascular development. During early embryonic zebrafish development, the presence of senescence-associated biomarkers, such as β-galactosidase and the cyclin-dependent kinase inhibitor p21, has been shown to be predictive of the premature aging phenotype. By measuring β-galactosidase activity and p21 expression in whole-mount zebrafish embryos exposed to Aβ, we demonstrated that these oxidative peptides promote vascular senescence at an early stage of development, a harbinger of vascular clinical symptoms in adult. This chapter describes the methods for studying cell senescence in zebrafish, detailing protocols for β-gal activity and the in situ p21 hybridization in whole-mount zebrafish embryos.